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Available online 3 June 2016Background:We assessed whether the Eating Disorder Inventory (EDI) is suitable for screening binge eating dis-
order (BED) in young women.
Method: Young women (N= 2825) from the 1975–79 birth cohorts of Finnish twinswere assessed by question-
naires, including subscales of the EDI. For a subset of women (N=548), we established DSM-5 diagnoses of BED;
16 women had lifetime BED. We compared screening properties of the EDI scales using receiver operating char-
acteristic (ROC) analysis, determined optimal cutoff points, and calculated sensitivities and specificities.
Results: The best screen for DSM-5 BEDwas the global score of three subscales (Bulimia, Drive for Thinness, Body
Dissatisfaction) with an area under the curve (AUC) of 0.86. Its sensitivity was 87% and specificity 76% at cutoff
≥21. Three individual subscales had acceptable screening properties: Bulimia (AUC0.83; sensitivity 80%, specific-
ity 78% at cutoff ≥2), Drive For Thinness (AUC 0.82; sensitivity 87%, specificity 72% at cutoff ≥7), and Body Dissat-
isfaction (AUC 0.81; sensitivity 93%, specificity 60% at cutoff ≥8).
Conclusion: The EDI performed well as a screening tool for BED in our community-based sample of young twin
women. Future studies should assess its value in other populations and in clinical settings.
© 2016 Elsevier Ltd. All rights reserved.Keywords:
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Binge eating disorder (BED) is characterized by episodic binge eating
in the absence of regular compensatory behaviors such as vomiting
(American Psychiatric Association, 2013). It is associated with high levels
of obesity (Bulik, Sullivan, & Kendler, 2002; Striegel-Moore et al., 2001)
and psychiatric comorbidity, particularly major depression (Bulik et al.,
2002; Mustelin, Raevuori, Hoek, Kaprio, & Keski-Rahkonen, 2015).
Although effective treatments are available (Berkman et al., 2015), BED
often goes undetected and untreated (Mond, Hay, Rodgers, & Owen,
2007; Mustelin et al., 2015). Because BED can have serious long-term
health consequences, such as obesity and related metabolic disturbances
(Hudson et al., 2010;Mussell et al., 1995) early detection and intervention
are crucial.
The gold standards of establishing the diagnosis of BED are the struc-
tured clinical interviews EDE (Cooper & Fairburn, 1987) and SCID (First,
Spitzer, Gibbon, &Williams, 2002). In practice, diagnostic interviews re-
quire extensive training and are often lengthy and costly. Therefore self-
report scales are commonly used for screening purposes.Department of Public Health,
elsinki, Finland.
).There is no consensus regarding what is the best screening method
for BED. The performance of a screening questionnaire against a diag-
nostic gold standard is often described by its sensitivity (true positive
rate) and specificity (true negative rate). Several questionnaires have
been tested as BED screens, butmost of themeither in samples contrast-
ing healthy volunteers and clinically ill patients, or in highly selected
samples of treatment-seeking individuals. The performance of diagnos-
tic tests commonly varies across population subgroups; if studies test-
ing the performance of diagnostic tests do not adequately represent all
subgroups, spectrum bias can occur (Goehring, Perrier, & Morabia,
2004). For this reason, it may be particularly important to assess how
screening instruments perform in less selected, community-based sam-
ples, as the purpose of screening is to identify symptomatic individuals
who could benefit from treatment but are not yet receiving it.
Awidely available screening tool for eating disorders, the EatingDis-
order Examination Questionnaire (EDE-Q), had a sensitivity of 73% and
specificity of 81% for screening BED in a small evaluation sample of pa-
tients with BED and control subjects without any binge eating (Vander
Wal, Stein, & Blashill, 2011). The same study evaluated the Binge Eating
Disorder Test (BEDT) (sensitivity 100%, specificity 100%) and the Bulim-
ia Test-Revised (BULIT-R) (sensitivity 100%, specificity 96%) (Vander
Wal et al., 2011). The Binge Eating Scale (BES) had a sensitivity and
specificity of 94% and 76% in bariatric surgery candidates (Grupski et
al., 2013) and 85% and 20%, respectively, in subjects with binge eating
Fig. 1. ROC curves: EDI items predicting DSM-5 binge eating disorder. The best tradeoff
between sensitivity and specificity was obtained using the three-scale global score (the
sum of Bulimia, Drive for Thinness, and Body Dissatisfaction scores) or one of its
subscales, whereas the Perfectionism scale performed significantly worse (p = 0.003).
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Eating and Weight Patterns-Revised (QEWP-R) had a sensitivity and
specificity of 74% and 35% in subjects with binge eating (Celio et al.,
2004), and 55% and 80%, respectively, in women seeking treatment for
obesity and/or binge eating (Borges, Morgan, Claudino, & da Silveira,
2005). We identified only one study where screening was performed
in a community sample: the Patient Health Questionnaire eating disor-
der module (PHQ-ED) yielded a sensitivity of 100% and a specificity of
92% against diagnosis obtained by the Eating Disorder Examination in
a community sample of young adult males and females (Striegel-
Moore et al., 2010).
The Eating Disorder Inventory (EDI) (Garner, 1991) has been fre-
quently used as an eating disorder screening tool (Friborg, Clausen, &
Rosenvinge, 2013; Jacobi, Abascal, & Taylor, 2004; Segura-Garcia et al.,
2015) and measure of treatment response (Brambilla et al., 2009;
Danielsen & Ro, 2012; Fittig, Jacobi, Backmund, Gerlinghoff, &
Wittchen, 2008; Hagman et al., 2011; Lammers, Vroling, Ouwens,
Engels, & van Strien, 2015). It is available in many languages and dis-
criminates well between eating disorder patients and both psychiatric
and normal control subjects (Nevonen, Clinton, & Norring, 2006). To
our knowledge, however, no studies have assessed whether the EDI is
an appropriate screening instrument for BED.
The aim of this study was to test whether EDI or its subscales can be
used to screen for DSM-5 BED. To explore its screening properties, we
compared the EDI and its subscales to clinician-conducted
semistructured interviews (SCID) in a population setting.
2. Methods
2.1. FinnTwin16 birth cohorts
This nationwide cohort study of health behaviors in twins and their
families (Kaprio, Pulkkinen, & Rose, 2002) identified twin births in
1975–79 from the central population register of Finland. Data collection
and analysis were approved by the ethics committee of the Department
of Public Health of the University of Helsinki.
The twins and their parents were sent baseline self-report question-
naires when the twins were 16 y (wave 1). Follow-up questionnaires
were mailed to the twins when they were 17 years (wave 2), 18 years
(wave 3), 22–27 years (wave 4), and 31–37 years (wave 5). The analy-
ses in this paper are based on wave 4.
2.2. Eating disorders diagnoses, wave 4
At age 22–27 years, 2825 women (87% of the original cohort)
returned their questionnaire. The questionnaire included a self-report
screen for eating disorder symptoms (Keski-Rahkonen et al., 2006;
Mustelin et al., 2015). All screen-positive women (N = 292), their
screen-negative female co-twins (N = 130), and a random sample of
screen-negative women (N= 210) were invited to participate in diag-
nostic telephone interviews. The overall interview participation rate
was 86.7% (Keski-Rahkonen et al., 2006; Mustelin et al., 2015).
Five experienced clinicians from the Eating Disorder Unit of Helsinki
University Central Hospital conducted the interviews by telephone
using the Structured Clinical Interview for DSM-IV (SCID-I) (First et al.,
2002) to obtain current and lifetime diagnoses of anorexia nervosa, bu-
limia nervosa and BED. DSM-5 diagnoses for BED were established by
recoding the DSM-IV SCID interviews as previously described
(Mustelin et al., 2015). We identified 16 women suffering from BED as
defined in DSM-5. Further details of the BED cases are presented else-
where (Mustelin et al., 2015).
2.3. Eating Disorder Inventory
At wave 4 our participants completed four subscales of the EDI-2
(Garner, 1991): Body Dissatisfaction (Cronbach α= 0.92), Drive forThinness (Cronbach α= 0.87) Bulimia (Cronbach α= 0.83), and Per-
fectionism (Cronbach α= 0.85). The 6-point Likert scale was scored
using the clinical scoring scheme 0-0-0-1-2-3 as suggested by theman-
ual. The global score of three EDI subscales was calculated as the sum of
the Bulimia, Body Dissatisfaction, and Drive for Thinness subscales. The
Perfectionism scores were available only from a subsample (393 indi-
viduals) because they were assessed in a separate questionnaire after
the interviews.
2.4. Assessment of screening properties
The sensitivity of a test is the probability of a positive test result if
one has the disorder. The specificity of a test is the probability of a neg-
ative test result if one does not have the disorder. The more sensitive a
test, themore likely it is to identify all true cases, while a high specificity
minimizes the number of false positives.
Sensitivity and specificity can only be calculated for a binary screen.
Because our screening items were continuous, we plotted Receiver Op-
erating Characteristic (ROC) curves. In ROC analysis, sensitivity is plot-
ted against 1-specificity for each possible cutoff point of each
screening item. The better the test distinguishes cases from noncases,
the closer the curve follows the left hand and top borders of the
graph. An instrument that performs no better than a guess has a ROC
curve that follows the diagonal from the lower left to the upper right
corner of the graph.
We formally compared the ROC curves of different screening mea-
sures by testing the differences of areas under the ROC curves with lo-
gistic linear predictors and the roccomp command in Stata 13. We
used the Yoden method to determine the optimal cutoff-points (simul-
taneously maximizing both sensitivity and specificity) and calculated
sensitivities and specificities for the dichotomized items.
3. Results
3.1. Comparison of different EDI subscales
Various approaches utilizing the EDI were appropriate for screening
for DSM-5 BED. The approach that resulted in the best screening prop-
erties was the three-scale global score (AUC 0.86) (Fig. 1). However,
three individual subscales were not statistically significantly worse in
screening for BED (AUC 0.83, p = 0.54 for Bulimia; AUC 0.82, p =
0.08 for Body Dissatisfaction; AUC 0.81, p = 0.09 for Drive for Thinness,
as compared to the three-scale global score). In contrast, the
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the three-scale global score (AUC 0.64, p = 0.003).
3.2. Optimal cutoff points
To be clinically useful, a screening tool must have a cutoff point. One
approach for determining cutoff points is to simultaneously maximize
sensitivity and specificity. Using this approach, the sensitivity of the
three-subscale global score was 87% and specificity 76% at cutoff ≥ 21.
The optimal cutoff points and corresponding sensitivities and specific-
ities of the individual subscales are given in Table 1.
4. Discussion
Early detection of BED among non-treatment-seeking individuals is
particularly important given that effective treatments are available
and untreated BEDhasmajor adverse physical andmental health conse-
quences. Our study suggests that the EDI-2 is suited for screening BED
among young women. The three-scale global EDI score (the sum score
of the Bulimia, Drive for Thinness and Body Dissatisfaction scales) was
the best screen, but any of its three subscales could be used without ap-
parent worsening in screening properties. The Perfectionism subscale
had significantlyworse screening properties. This concurswith research
showing no association of perfectionist tendencies with clinical BED
(Fairburn et al., 1998) or binge eating in the absence of compensatory
behaviors (Forbush, Heatherton, & Keel, 2007).
The choice of cutoff point for a continuous screen is always a trade-
off between sensitivity and specificity. The cutoff points presented in
the paper were chosen to simultaneously maximize sensitivity and
specificity. Using the ROC diagram (Fig. 1), other cutoff points can be
chosen to minimize the chance of missing true cases (maximize sensi-
tivity) or minimize false positives (maximize specificity). Importantly,
positive screening results should never be interpreted as the presence
of BED in the absence of a further assessment.
Several alternative instruments have been developed to screen for
BED, and many of them have reasonable screening properties (Borges
et al., 2005; Celio et al., 2004; Grupski et al., 2013; Striegel-Moore et
al., 2010; Vander Wal et al., 2011). However, we believe that the EDI
has some important advantages. First, it is widely available and has
been validated in many languages (Psychological Assessment
Resources, 2015). Second, it performed well as a screening tool for
BED as currently described in DSM-5. Third, it performed well in a sam-
plewhere eatingdisorder presentations varied in severity and presenta-
tion. Initial validation samples are often ‘black-and-white’: participants
are either healthy volunteers or patients from a specialist clinic. In real-
ity, the process of screening is more nuanced: the distinction between
disordered and healthy is not always straightforward. Our sample in-
cluded women with BED, anorexia nervosa, bulimia nervosa, and sub-
threshold eating disorders. The sensitivities and specificities obtained
in our study therefore reflect not only the ability of the EDI scales to dis-
tinguish women with BED from healthy women but also distinguishing
them from women with other eating disorders.Table 1
Screening properties of the EDI scales.
EDI scale AUC Cut-off
point
Sensitivity Specificity
Global score of three subscales (Bulimia,
Drive for Thinness, Body
Dissatisfaction)
0.86 ≥21 87% 76%
Bulimia 0.83 ≥2 80% 78%
Body Dissatisfaction 0.81 ≥8 93% 60%
Drive for Thinness 0.82 ≥7 87% 72%
Perfectionism 0.64 ≥1 87% 38%
EDI, Eating Disorder Inventory; AUC, area under the curve.We are aware of just one study that tested a screening instrument
for BED in a community setting. The PHQ-ED yielded a high sensitivity
(100%) and specificity (92%) (Striegel-Moore et al., 2010) in a randomly
selected community sample. The PHQ-ED is also shorter than the EDI,
which is an advantage, as brevity increases the utility of a screening in-
strument both in community settings and the clinic. Another communi-
ty-based study tested BES as a screen for clinically significant binge
eating (Duarte, Pinto-Gouveia, & Ferreira, 2015), yielding high sensitiv-
ity (82%) and specificity (98%). These instruments may be superior to
the EDI and should be directly compared to the EDI in future studies. Re-
cently, the EDI-3 has shown promising screening properties for anorex-
ia nervosa and bulimia nervosa (Friborg et al., 2013) and for the
presence of any eating disorder (Segura-Garcia et al., 2015) and should
be evaluated for BED screening. More research is also needed on the po-
tential benefits of screening for subthreshold BED, as well as instru-
ments best suited for this purpose.
Our studywas limited in several respects. Despite its large size, good
participation and nationwide coverage, the number of BED diagnoses
was small. Therefore statistical power for comparisons of different EDI
subscales was limited. We also did not test the performance of the EDI
subscales in an independent sample: future studies should attempt to
do this. We used the EDI-2 rather than the most recent version (EDI-
3); future studies should confirm and expand our findings using the
new version of EDI. Because our participants were young women from
the community, they may differ considerably from men with BED as
well as from individuals in special clinical populations, for example indi-
viduals assessed for bariatric surgery. Further, our sample was ethnical-
ly homogeneous, consisting of white Finnish women only; our results
may not be generalizable to ethnically diverse populations, as eating
disorder presentations may differ by race/ethnicity (Jennings, Kelly-
Weeder, & Wolfe, 2015). Finally, our participants were twins. Future
studies should seek to confirm our findings in non-twin community
samples.
Nevertheless, we believe that these limitations are offset by the
strengths of our community-based setting, the diagnostic variety of
the participants, and the use of the new DSM-5 diagnostic definition.
5. Conclusions
The EDI is widely available and routinely used for eating disorder as-
sessment. It also performedwell as a screening tool for BED in our com-
munity-based sample of young twin women. Future studies should
assess its value in other populations and in clinical settings.
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